TITLE OF THE INVENTION 
Dlclng/Dle Bonding Adhesion Tape 

FIELD OF THE INVENTION 
This Invention relates to a dlcing/dle bonding 
adhesion tape which having both functions of securing a wafer 
In a wafer dicing step In the semiconductor device 
manufacturing process and of bonding chips resulting from the 
dicing step to lead frames. 

BACKGROUND ART 
In the manufacture of semiconductor devices, a large 
15 diameter silicon wafer Is secured by an adhesion tape (known 
as dicing tape) and subjected to a dicing (sawing and 
separating) step where the wafer is divided into 
semiconductor chips. The chips are then peeled from the 
dicing tape. Each chip Is picked up and secured to a lead 
20 frame with a curable liquid adhesive (or die bonding agent) 

through heat compression bonding. In the current Industry, a 
rational process capable of carrying out dicing and die 
bonding steps continuously Is needed, and the contamination 
of semiconductor parts with fluid Ingredients from the liquid 
25 adhesive and the squeeze-out of the adhesive from chip 
securing sites are also issues of concern. It is then 
desired to have a dicing/die bonding tape in the form of an 
adhesion sheet having an adhesive layer of non-liquid 
adhesive and possessing both the wafer- securing function of 
30 dicing tape and the bonding function of die bonding agent. 

The dicing/die bonding tape needs to develop a tack force (or 
attachment) enough to prevent chips as diced from being moved 
or released during the dicing step, to adhere to the chip 
being taken away in the pickup step, and to develop a strong 
35 bond to the lead frame in the subsequent die bonding step. 

Such a dicing/die bonding tape is disclosed in JP-A 
9-67558 as a sheet comprising a plastic film substrate and a 
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dicing/die bonding layer of thermoplastic polyimide resin. 
In an embodiment, a wafer is secured to the polyimide resin 
layer in close contact with the substrate by heat 
compression, and is diced in this state. Each chip is picked 
5 up with the polyimide resin layer bonded thereto and attached 
to a lead frame by heat compression and heat bonded thereto. 

However, since the polyimide resin layer and the wafer 
are firmly joined by heat compression, the wafer holding and 
chip pickup depend on the bond between the substrate and the 

10 polyimide resin layer and are not easily controlled. Another 
drawback is that the adhesive layer of thermoplastic 
polyimide resin are insufficient in adhesion, especially 
adhesion in moist conditions, adhesion at elevated 
temperature and strength which are required in wire bonding, 

15 sealing and solder reflow steps during the manufacture of 
semiconductor devices . 

JP-A 2002-256236 discloses a dicing/die bonding tape 
in which a layer of a resin composition comprising (A) a 
polyimide resin, (B) an epoxy resin, (C) a phenolic resin, 

20 and (D) a curing accelerator, which composition is improved 
in adhesion in moist conditions and adhesion at elevated 
temperature, is formed on a film substrate having thereon a 
radiation-polymerizable adhesive layer capable of controlling 
bonding or adhesion as reported in Japanese Patent No. 

25 2,984,549. 

This die bonding layer composed of the curable epoxy 
resin composition is improved in adhesion in moist conditions, 
adhesion at elevated temperature and strength, but sometimes 
hinders the chips as diced from being picked up. More 

30 particularly, the radiation-polymerizable adhesive layer 

which controls the adhesion between the substrate and the die 
bonding layer as reported in Japanese Patent No. 2,984,549 is 
formed of a composition comprising a (meth)acrylate copolymer, 
(meth) acrylic radical-containing polymer or polyf unctional 

35 acrylic compound and a photo-polymerization initiator. This 
composition is compatible with the die bonding layer. On 
account of reaction due to UV exposure or fusion between the 
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adhesive and the die bonding layer which Is softened by heat 
compression for wafer holding In the dicing step, the tack 
strength Is Increased to prevent the chips from being easily 
picked up. The tack strength (or adhesive property) between 
5 the die bonding layer and the silicone adhesive layer changes 
or Increases with the passage of time, also preventing the 
chips from being easily picked up. 

SUMMARY OF THE INVENTION 

10 An object of the invention is to provide a dicing/die 

bonding tape capable of holding a wafer at a level to 
withstand dicing and stabilizing the tack strength (or 
adhesive property) to the die bonding layer so as to allow 
for easy pickup of chips, and having improved adhesion to 

15 lead frames . 

The inventors have found that by using a curable 
polylmlde/epoxy resin composition having Improved adhesion as 
a die bonding layer that can be bonded to a wafer by heat 
compression, and interposing a silicone adhesive layer, which 

20 is incompatible with the die bonding layer, between the die 
bonding layer and the substrate, there is obtained a 
dicing/die bonding adhesion tape in which the tack strength 
between layers Is controllable, and the heat fusion and tack 
strength change little with time, and which ensures 

25 consistent dicing and chip pickup operations and Improved 
adhesion for die bonding. 

The present invention provides a dicing/die bonding 
adhesion tape comprising a substrate, a silicone adhesive 
layer on the substrate, and a bonding layer on the silicone 

30 adhesive layer. A tack strength of 0.2 to 2.0 N/25 mm is 

developed between the silicone adhesive layer and the bonding 
layer. The bonding layer is formed of an bonding composition 
comprising (A) a polyimlde resin, (B) an epoxy resin, and (C) 
an epoxy resin curing catalyst as essential components. 

35 Using the dlclng/dle bonding adhesion tape of the 

invention, the dicing and die bonding steps in a 
semiconductor device manufacturing process can be carried out 
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in a stable manner. As a result, semiconductor devices 
having improved adhesion under moist conditions, improved 
adhesion at elevated temperature, high strength and high 
reliability can be manufactured. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic cross -sectional view of a 
dicing/die bonding adhesion tape according to one embodiment 
of the invention. 
10 FIG. 2 is a schematic cross -sectional view of a 

dicing/die bonding adhesion tape according to another 
embodiment of the invention. 

FIG. 3 is a schematic cross -sectional view of the 
dicing/die bonding adhesion tape of one embodiment to which a 
15 silicon wafer is secured. 

FIG. 4 is a schematic cross -sectional view of the 
dicing/die bonding adhesion tape of the other embodiment to 
which a silicon wafer is secured. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The dicing/ die bonding adhesion tape of the invention 
includes a silicone adhesive layer on a substrate, and a 
bonding layer on the silicone adhesive layer, which is formed 
of a bonding composition comprising (A) a polyimide resin, 

25 (B) an epoxy resin, and (C) an epoxy resin curing catalyst as 
essential components . 
Silicone Adhesive film 

In the dicing/die bonding adhesion tape of the 
invention, the silicone adhesive layer-bearing substrate is 

30 selected from, for example, polyolefin films such as 

polyethylene films, polypropylene films, polybutadiene films, 
polybutene films, polymethylpentene films, polyvinyl chloride 
films, and films of copolymers thereof, polyester films such 
as polyethylene terephthalate films and polybutylene 

35 terephthalate films, (meth) acrylic acid copolymer films, 
vinyl acetate copolymer films, polyether ketone films, 
polyether- ether ketone films, polyether sulfone films. 



-4- 



polyamide films, polyimide films, polyether Imlde films, 
polycarbonate films, and polystyrene films. Of these, 
extensible films are preferred for the reason that when chips 
are picked up after the dicing step, the chips as diced can 
5 be isolated by expanding the substrate. Suitable extensible 
films are general-purpose films such as polyethylene films 
and polypropylene films . These films may have been 
crosslinked or surface treated with a plasma or corona. Also 
useful is a laminate of these films or a laminate of any with 

10 another film. 

The substrate film usually has a thickness of 20 to 
400 |im, preferably 30 to 150 [im, although the thickness 
varies with the type of film and the desired extensibility - 

The silicone adhesive layer on the substrate is formed 

15 of a silicone adhesive composition which is incompatible with 
the bonding layer. The silicone adhesive composition may be 
a silicone pressure- sensitive adhesive composition. The 
silicone adhesive composition used herein may be a 
customarily used silicone adhesive composition comprising a 

20 heat curable chain- like organopolysiloxane and a solid 
silicone resin. In the embodiment wherein an extensible 
polyethylene or polypropylene film is used as the substrate, 
a platinum addition -curable or radiation -curable silicone 
adhesive composition which requires a relatively small amount 

25 of heat on curing is especially preferred because the film 
can be deformed by heat. 

Heat -curable silicone adhesive compositions include 
the organic peroxide curing type and the platinum addition 
curing type. The former composition comprises an 

30 organopolysiloxane mixture of an organopolysiloxane and an 

organopolysiloxane copolymer resin composed of R^aSiOi/j units 
and SiOj units (wherein is a substituted or unsubstituted 
monovalent hydrocarbon radical) wherein the molar ratio of 
R^3SiOi/2 units to SiOj units is from 0.5 to 1.5, and an 

35 organic peroxide such as benzoyl peroxide, 

bis ( 4 -methylbenzoyl) peroxide and 2 , 5-dimethyl-2 , 5-bis ( t- 
butylperoxy)hexane as a crosslinking/curing agent. The 
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latter composition comprises a vinyl-containing 
organopolysiloxane, the aforementioned organopolysiloxane 
copolymer resin, an organohydrogenpolysiloxane containing 
silicon atom-bonded hydrogen atoms as a crosslinking/curing 
5 agent, and a platinum group metal catalyst such as 

chloroplatinic acid, alcohol-modified chloroplatinic acid, 
platinum-olef in complex or platinum-vinyl siloxane complex as 
a catalyst. 

The radiation-curable silicone adhesive composition 

10 comprises a radiation -curable organopolysiloxane having at 
least two radiation -curable radicals such as (meth) acrylic 
radicals, the aforementioned organopolysiloxane copolymer 
resin, and a photo-polymerization initiator such as 
benzophenone, 1-hydroxycyclohexyl phenyl ketone, 

15 2 -hydroxy- 2 -methyl- 1 -phenylpropan- 1 -one or 

2,4,6- trimethylbenzoyldiphenylphosphine oxide , 

The silicone adhesive composition used herein may be 
prepared by mixing suitable amounts of the above-mentioned 
components in a conventional manner. 

20 The silicone adhesive layer formed of the silicone 

adhesive composition should have a tack strength of 0.2 to 
2.0 N/25 mm relative to the bonding layer to be described 
later. If the tack strength is less than 0.2 N/25 mm, chips 
can be peeled off together with the bonding layer and 

25 scattered off during the. dicing step. A tack strength of 
more than 2.0 N/25 mm impedes chips from being picked up. 
The preferred tack strength is 0.3 to 1.5 N/25 mm. The tack 
strength can be easily altered in accordance with the 
crosslinked density of the silicone adhesive composition and 

30 the content of silicone resin component. 
Bonding layer 

The bonding layer (or die bonding layer) is formed of 
a bonding composition comprising (A) a polyimide resin, (B) 
an epoxy resin, and (C) an epoxy resin curing catalyst. It 
35 retains a shape at normal temperature, forms a film- like thin 
coating, cures by heat via a plastic state, and is fully 
adherent to chips and lead frames. 
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(A) Polyimide 

The polyimide resins which can be used herein include 
their precursors , polyamic acid resins of the general formula 
(1) shown below. Upon heat curing during the die bonding 
step, polyamic acid resins can be imidized (dehydration and 
ring- closing reaction) to form by-product water, which causes 
separation at the bonding surface. It is then preferred to 
use polyimide resins having the general formula (2) shown 
below which are obtained by previously subjecting the 
polyamic acid resins to imidization (dehydration and 
ring-closing reaction). From the adhesion standpoint, 
polyimide resins having phenolic hydroxyl radicals on the 
skeleton are preferred. 
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Herein, X Is a tetravalent organic radical containing an 
aromatic ring or aliphatic ring, Y is a divalent organic 
radical, and n is an integer of 1 to 300. 
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Herein, X is a tetravalent organic radical containing an 
aromatic ring or aliphatic ring, Y is a divalent organic 
radical, and n is an integer of 1 to 300. 

In formula (1), n is an integer from 1 to 300, 
preferably an integer from 2 to 300, and more preferably an 
integer from 5 to 300 . Polyamic acid resins having such a 
number of recurring units can be readily prepared by the 
process described below. Polyimide resins having the formula 



(2) are formed through dehydration and ring-closing reaction 
of polyamic acid resins having the formula (1) in a 
conventional manner. 

The polyamic acid resins having the formula (1) can be 
5 prepared by reacting approximately eguimolar amounts of a 

tetracarboxylic dianhydride of the structural formula (3) and 
a diamine of the structural formula (4) in an organic solvent 
in a conventional way. 



Herein X and Y are as defined above. 

Illustrative, non-limiting examples of the 
15 tetracarboxylic dianhydride of formula (3) are given below. 
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It is noted that the tetracarboxylic dianhydride of 
formula (3) may be used alone or in combinations of two or 
more. 

With respect to the diamine of formula ( 4 ) , it is 
preferred for dissolution in organic solvents, adhesion to 
substrates and flexibility that a diaminosiloxane compound of 
the structural formula (5) account for 1 to 80 mol%, more 
preferably 1 to 50 mol% of the diamine of formula ( 4 ) . 



H2N— R^— (- Si- 0-|— Si— R^— NH2 (5) 



10 In formula (5), is a divalent organic radical having 

3 to 9 carbon atoms, R^ and R'* are substituted or 
unsubstituted monovalent hydrocarbon radicals having 1 to 8 
carbon atoms, and m is an integer of 1 to 200. 

In the siloxanediamine or a, co- diaminosiloxane having 
15 formula (5), typical divalent organic radicals of 3 to 9 
carbon atoms represented by R^ are divalent hydrocarbon 
radicals which may contain an ether oxygen atom, including 
alkylene radicals such as -(CH2)3-, -(CH2)4-, -CH2CH(CH3) - , 
-(CH2)6-, and -(CH2)8-# arylene radicals such as 

CH3 ' 

alkylene -arylene radicals which are combinations of the 
foregoing radicals; oxyalkylene radicals such as -(0112)3-0-, 
-(CH2)4-0-, oxyarylene radicals such as 




CH, 
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and oxyalkylene-arylene radicals which are combinations of 
the foregoing radicals, such as 



Suitable substituted or unsubstltuted monovalent 
hydrocarbon radicals of 1 to 8 carbon atoms represented by 
and Include alkyl radicals such as methyl, ethyl, propyl, 
Isopropyl, butyl, Isobutyl, tert -butyl, hexyl, cyclohexyl, 
2-ethylhexyl, and octyl; alkenyl radicals such as vinyl, 
allyl, propenyl, Isopropenyl, butenyl, Isobutenyl, and 
hexenyl; aryl radicals such as phenyl, tolyl and xylyl; 
aralkyl radicals such as benzyl and phenylethyl ; substituted 
ones of the foregoing In which some or all of the hydrogen 
atoms attached to carbon atoms are substituted with halogen 
atoms such as fluorine, bromine and chlorine, typically 
haloalkyl radicals such as chloromethyl , bromoethyl and 
3 , 3 , 3-trlf luoropropyl . Of these, methyl and phenyl are 
preferred. The letter m Is an Integer from 1 to 200, 
preferably an Integer from 1 to 100, and more preferably an 
integer from 1 to 80, 

Illustrative, non- limiting examples of the 
slloxanedlamlne having formula (5) are given below* 




CHj CH3 
I I ^ 

H2N- (CH2)3— Si-O— Si- (CH2)3— NH2 

CH3 CH3 
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H2N— (CH2)4— Si— O— Si— (CH2)4— NH2 
CH3 CH3 
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CH3 CH3 
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CH3 CH3 
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CH3 /CH3 \ CH3 
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It is noted that the diamlnoslloxanes of formula (5) 
may be used alone or in combinations of two or more. 

While the diaminosiloxane of formula (5) has been 
described above, the diamine compounds of foarmula (4) other 
5 than that include a variety of aromatic ring -containing 
diamines, for excimple, p-phenylenediamine, 
m-phenylenediamine , 4,4" -diaminodiphenylme thane , 
4,4' -diaminodiphenyl ether, 2,2' -bis { 4 -aminophenyl) propane, 
4,4' -diaminodiphenylsulf one , 4,4' -diaminodiphenylsulf ide , 



10 


1, 


4 


-bis( 


[3 


- aminophenoxy ) benzene , 




1. 


4 


-bis< 


[4 


-aminophenoxy ) benzene , 




1. 
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[P 


-aminophenylsulf onyl ) benzene , 
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-aminophenylsulf onyl ) benzene , 




1. 
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-bls( 
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-aminophenylthioether) benzene , 


15 


1. 


4 


-bis 1 




-aininophenylthioether) benzene , 




2. 


2 


-bis 


[4 


- ( 4 - aminophenoxy ) phenyl ] propane , 




2, 


2 


-bis 


[3 


-methyl - 4 - ( 4 - aminophenoxy ) phenyl ] propane , 




2. 


2 


-bisi 


[3 


- chloro - 4 - ( 4 - aminophenoxy ) phenyl ] propane , 




1, 


1 


-bisi 


[4 


- ( 4 - aminophenoxy ) phenyl ] ethane , 


20 


1. 


1 


-bisI 


:3 


-methyl - 4 - ( 4 - aminophenoxy ) phenyl ] ethane , 




1. 


1 


-bisi 


:3 


- chloro - 4 - ( 4 - aminophenoxy ) phenyl ] ethane , 




1. 


1 


-bis 1 


:3 


, 5- dimethyl- 4- ( 4 -aminophenoxy ) phenyl] ethane , 



bis [ 4 - { 4 - £Lminophenoxy ) phenyl ] methane , 
bis [ 3 -methyl - 4 - ( 4 - aminophenoxy ) phenyl ] methane , 
25 bis [ 3-chloro-4- ( 4-aminophenoxy)phenyl]me thane, 

bis [ 3 , 5 - dimethyl - 4 - ( 4 - aminophenoxy ) phenyl ] methane , 
bis [ 4 - { 4 - aminophenoxy ) phenyl ] sulf one , and 

2 , 2 -bis [ 4- ( 4 -aminophenoxy) phenyl Iperfluoropropane . Of these, 
preferred are p-phenylenediamine , m-phenylenediamine, 

30 4,4" -diaminodiphenylme thane, 4,4" -diaminodiphenylether , 
1 , 4 -bis ( 3 -aminophenoxy) benzene , 
1 , 4-bis ( 4-cuninophenoxy) benzene , 
2 , 2 -bis [ 4- ( 4 -aminophenoxy) phenyl] propane, and 
2 , 2 -bis [ 3 -methyl- 4- { 4 -aminophenoxy ) phenyl] propane . These 

35 diamine compounds may be used alone or in admixture of two or 
more. 
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From the adhesive standpoint, the polyimide resin 
preferably has phenolic hydroxy 1 radicals on its polymer 
skeleton. Hydroxyl radicals may be introduced using a 
diamine compound having phenolic hydroxyl radicals. Suitable 
diamine compounds have the structure shown below. 




Herein, is a hydrogen atom, a halogen atom such as 
fluorine, bromine or iodine, or a substituted or 
unsubstituted monovalent hydrocarbon radical having 1 to 8 
carbon atoms such as alkyl, alkenyl, alkynyl, trif luoromethyl 
and phenyl. Substituent radicals on each aromatic ring may 
be all identical or all different. The subscript x is an 
integer of 1 to 5 . Each of A and B may be one species or a 
mixture of two or more species. R is a hydrogen atom, a 
halogen atom, or a substituted or unsubstituted monovalent 
hydrocarbon radical. 

Examples of the substituted or unsubstituted 
monovalent hydrocarbon radical having 1 to 8 carbon atoms 
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represented by includes those exemplified above for and 
R*, and alkynyl radicals such as ethynyl, propynyl, butynyl, 
and hexynyl. 

In the preparation of polyimide resins, the amount of 
the diamine compound having a phenolic hydroxyl radical is 
preferably 5 to 60% by weight, more preferably 10 to 40% by 
weight of the entire diamine compounds. Outside the range, 
too less amounts may lead to a weak bond force whereas too 
large amounts may result in a less flexible bonding layer. 

For the introduction of phenolic hydroxyl radicals, a 
monoamine compound having phenolic hydroxyl radicals may also 
be used. Suitable monoamine compounds have the structure 
shown below. 



Herein, R^ is a hydrogen atom, a halogen atom such as 
fluorine, bromine or iodine, or a substituted or 
unsubstituted monovalent hydrocarbon radical having 1 to 8 
carbon atoms such as alkyl, alkenyl, alkynyl, trif luoromethyl 
and phenyl, examples of which are as described above for R* 
associated with the diamine compounds. Substituent radicals 
on each aromatic ring may be all identical or all different. 
D may be one species or a mixture of two or more species . 
The subscript p is an integer of 1 to 3 . 

When the monoeunine compound having phenolic hydroxyl 
radicals is used, the amount is preferably 1 to 10 mol% of 
the entire diamine compounds . 

The amine compounds are not limited to the foregoing. 
The amine compounds may be used alone or in admixture of two 
or more if desired. 
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Illustratively, the following reactions are conducted 
to form the polyamic acid resins and the polyimide resins. 
The starting reactants, described above, are dissolved in a 
solvent in an inert atmosphere, after which they are reacted 
5 at a temperature below 80' C, preferably 0 to 40* C, to 

synthesize a polyamic acid resin. The polyamic acid resin 
thus obtained is heated usually at a temperature of 100 to 
200* C, preferably 150 to 200"C, to induce dehydration and 
ring- closure on the acid amide moiety of the polyamic acid 
10 resin, synthesizing a desired polyimide resin. 

The organic solvent used in the above reactions may be 
one in which the starting reactants are not thoroughly 
dissolvable as long as it is inert to the resulting polyamic 
acid. Exemplary solvents include tetrahydrof uran, 

15 1,4-dioxane, cyclopentanone , cyclohexanone , v^^^'tyrolactone , 
N-methylpyrrolidone , N , N-dimethylacet amide , 
N,N-dimethylf ormamide, and dimethyl sulfoxide. Of these, 
aprotic polar solvents are preferred, and 

N-methylpyrrolidone, cyclohexanone and Y-t>utyrolactone are 
20 most preferred. The solvents may be used alone or in 
admixture . 

In order to facilitate the dehydration and 
ring-closing reaction, an azeotropic dehydrating agent such 
as toluene or xylene is desirably used. It is also possible 
25 to carry out dehydration and ring -closing reaction at a low 
temperature using an acetic anhydride /pyridine solvent 
mixture . 

In order to regulate the molecular weight of the 
resin, a dicarboxylic anhydride (e.g., maleic anhydride, 

30 phthalic anhydride) and/or a monoamine (e.g., aniline, 
n-butylamine or the above-mentioned phenolic hydroxy 1 
radical -containing monocunine) may be added. It is noted that 
the amount of dicarboxylic anhydride added is usually 0 to 2 
parts by weight per 100 parts by weight of the 

35 tetracarboxylic dianhydride, and the amount of monoamine 
added is usually 0 to 2 parts by weight per 100 parts by 
weight of the diamine. 
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(B) Epoxy resin 

The epoxy resins (B) which can be used herein are 
preferably compounds having at least two epoxy radicals per 
molecule. Their molecular structure, molecular weight and 
5 the like are not critical. Suitable epoxy resins include, 

for example, diglycidyl ethers of bis ( 4 -hydroxyphenyl) methane 
and 2 , 2 ' -bis{ 4-hydroxyphenyl)propane or halides thereof, and 
polycondensates thereof (so-called bisphenol F type epoxy 
resins and bisphenol A type epoxy resins); 

10 butadiene diepoxide, vinylcyclohexene dioxide, 
resorcinol diglycidyl ether, 
1 , 4 -bis ( 2 , 3 -epoxypropoxy) benzene , 
4,4' -bis ( 2 , 3 -epoxypropoxy) diphenyl ether, 
1 , 4 -bis ( 2 , 3 - epoxypropoxy ) cyclohexene, 

15 bis ( 3 , 4-epoxy-6-methylcyclohexylmethyl)adipate , 

epoxy glycidyl ethers or polyglycidyl esters obtained by 
condensation of 1 , 2-dihydroxybenzene (or resorcinol), 
polyhydric phenols or polyhydric alcohols with 
epichlorohydrin , epoxy novolac resins (i.e., novolac type 

20 epoxy resins) obtained by condensation of novolac type 

phenolic resins (or halogenated novolac type phenolic resins) 
such as phenol novolac and cresol novolac with 
epichlorohydrin, epoxidized polyolefins (epoxidized by 
peroxidation process), epoxidized polybutadiene, naphthalene 

25 ring-containing epoxy resins, biphenyl type epoxy resins, 

phenol aralkyl type epoxy resins, biphenyl aralkyl type epoxy 
resins, and cyclopentadiene type epoxy resins. 

It is acceptable to use a mono-epoxy compound in 
combination with the epoxy compound having at least two epoxy 

30 radicals per molecule. Exemplary mono-epoxy compounds 

include styrene oxide, cyclohexene oxide, propylene oxide, 
methyl glycidyl ether, ethyl glycidyl ether, phenyl glycidyl 
ether, allyl glycidyl ether, octylene oxide and dodecene 
oxide. The epoxy resin used herein is not limited to a 

35 single type and can be a mixture of two or more types. 

The emiount of the epoxy resin (B) compounded is 
preferably 5 to 200 parts by weight, more preferably 10 to 
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100 parts by weight per 100 parts by weight of the polyimide 
resin (A). Outside the range, too less amounts may lead to a 
weak bond force whereas too large amounts may result in a 
less flexible bonding layer. 
5 In the bonding composition of the invention, a curing 

agent for the epoxy resin may be used. The epoxy resin 
curing agent may be selected from many various curing agents 
which are well known for epoxy resins in the art. 
Illustrative curing agents include amine compounds such as 

10 diethylenetriamine , triethylenetietramine , 

diethylaminopropylamine , N- aminoethylpiperadine , 
bis ( 4 - amino - 3 -methylcyclohexyl ) methane , m-xylyleneamine , 
menthanediamine , and 3 , 9 -bis ( 3-aminopropyl ) -2,4,8,10- 
tetraoxaspiro( 5 , 5 )undecane; modified aliphatic polyamines 

15 such as epoxy resin-diethylenetriamine adduct, 

amine -ethylene oxide adduct, and cyanoethylated polyamine; 
phenolic resins containing at least two phenolic hydroxyl 
radicals per molecule, such as bisphenol A, trimethylol 
allyloxyphenol , phenol novolac resins having a low degree of 

20 polymerization, epoxidized or butylated phenolic resins, and 
phenolic resins available under the trade name of Super 
Beckacite 1001 (Japan Rechhold Chemical Co., Ltd.), Hitanol 
4010 (Hitachi Ltd.), Scado form L-9 (Scado Zwoll, 
Netherlands), and Methylon 75108 (General Electric Company); 

25 carbon resins available under the trade name of Beckamine 
P-138 (Japan Rechhold Chemical Co., Ltd.), Melan (Hitachi 
Ltd.) and U-Van lOR (Toyo Koatsu Kogyo Co., Ltd.); amino 
resins such as melamine resins and aniline resins; 
polysulfide resins having at least two mercapto radicals per 

30 molecule, as represented by the formula: 

HS(C2H40CH20C2H4SS)„C2H40CH20C2H4SH wherein n is an integer of 1 
to 10; and organic acids and acid anhydrides such as phthalic 
anhydride, hexahydrophthalic anhydride, tetrahydrophthalic 
anhydride, pyromellitic anhydride, methylnadic acid, 

35 dodecylsuccinic anhydride, and chlorendic anhydride. Of the 
foregoing curing agents, phenolic resins (specifically phenol 
novolac resins) are desired in imparting ease of molding and 
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humidity resistance to the inventive composition and because 
of non- toxicity and relatively low cost. The curing agent 
used herein is not limited to a single type and mixtures of 
two or more types may be used depending on their cure 
5 ability, 

The curing agent may be used in any desired amount 
depending on a particular type, and usually in an amount of 1 
to 100 parts by weight, preferably 5 to 50 parts by weight 
per 100 parts by weight of the epoxy resin. Less than 1 part 

10 of the curing agent may be difficult for causing the 

inventive composition to cure whereas more than 100 parts of 
the curing agent may be uneconomical, require a longer time 
for curing because the epoxy resin is diluted therewith, and 
result in cured products with poor physical properties. 

15 In the embodiment wherein a polyimide resin having 

phenolic hydroxyl radicals on its skeleton is used as 
component (A) , the proportion of the polyimide resin 
compounded relative to the epoxy resin and phenolic resin 
curing agent is important. Since curing reaction takes place 

20 utilizing reaction of phenolic hydroxyl radicals with epoxy 
radicals, too small amounts of epoxy radicals may lead to an 
insufficient bonding force to an adherend and too large 
amounts of epoxy radicals may cause a modulus buildup due to 
the excess of epoxy resin, which is incompliant with the 

25 fabrication of a flexible bonding sheet. It is then desired 
that the amount of the epoxy resin and phenolic resin curing 
agent combined be 1 to 900 parts by weight, especially 5 to 
400 parts by weight per 100 parts by weight of the polyimide 
resin . 

30 No particular limit is imposed on the chemical 

equivalent ratio of the total of the phenolic resin curing 
agent and the polyimide resin having phenolic hydroxyl 
radicals on its skeleton to the epoxy resin although the 
ratio is preferably in the range between 0.7 and 1.3, more 

35 preferably between 0.8 and 1.2. Outside the range, the 
composition may change its properties with time. 
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Even In an embodiment wherein the phenolic resin Is 
not used as the epoxy resin curing agent, the amounts of the 
polylmlde resin and the epoxy resin compounded and their 
equivalent ratio may be the same as above. 
(C) Curing catalyst 

The epoxy resin curing catalyst (C) used herein Is not 
critical and Includes phosphorus and amine base catalysts. 

Suitable phosphorus catalysts Include 
trlphenylphosphlne , trlphenylphosphonlum trlphenylborate , 
tetraphenylphosphonlum tetraphenylborate, and compounds of 
the following formula. 




Herein to are selected from among hydrogen, halogen 
atoms (e.g., fluorine, bromine and Iodine), and substituted 
or unsubstltuted monovalent hydrocarbon radicals such as 

alkyl, alkenyl, alkynyl, C^.g alkoxy, trlf luoromethyl and 
phenyl radicals. All these substltuent radicals may be the 
same or different. 

Examples of the monovalent hydrocarbon radicals 
represented by R^ to R^^ include those exemplified above for 
R^, and alkoxy radicals such as methoxy, ethoxy, propoxy, 
isopropoxy and butoxy. 

Suitable amine catalysts include imidazole derivatives 
such as 2-methylimidazole, 2-ethyl-4-methyllmldazole , 

1 - cyanoe thyl - 2 -methylimidazole and 

2- phenyl-4 , 5-dihydroxymethylimidazole . The curing catalysts 
may be used alone or in admixture of any. The epoxy resin 
curing catalyst (C) is compounded in a catalytic amount. 
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Various additives may be added to the resin 
composition of the invention if necessary and insofar as this 
does not compromise the objects of the invention. Suitable 
additives include fillers such as silica flour, alxamina, 
5 titanium oxide, carbon black and electroconductive particles, 
coloring agents such as inorganic or organic pigments and 
dyes, wetting agents, antioxidants, and heat stabilizers. 

The bonding composition of the invention of which the 
bonding layer is made can be prepared by mixing (A) polyimide 

10 resin, (B) epoxy resin, (C) epoxy resin curing agent and 
optional components in a conventional manner. 
Adhesion tape 

It is now described how to prepare the dicing/die 
bonding adhesion tape of the invention. First, the silicone 

15 adhesive composition is applied onto a substrate, typically a 
plastic film, and then heated or exposed to radiation such as 
UV radiation or electron beams for curing, thereby forming a 
silicone adhesive layer. The substrate having the silicone 
adhesive layer formed thereon is referred to as "silicone 

20 adhesive film," hereinafter. The substrate used herein may 
be selected from the above-described films, preferably 
extensible films, and especially general -purpose polyethylene 
and polypropylene films. These films may be surface treated, 
for example, by corona treatment, prior to use. The silicone 

25 adhesive layer preferably has a thickness of 5 to 100 jrni, 
more preferably 10 to 50 m^^. Preferred curing conditions 
include a heating temperature of usually 60 to 120' C in the 
case of heat curing, though the temperature depends on the 
heat resistance of the plastic film substrate, and an 

30 exposure dose of 200 to 2,000 mJ/cm^ in the case of UV 
curing . 

Next, the bonding composition is dissolved in an 
aprotic polar solvent (e.g., toluene, cyclohexanone , NMP) in 
an appropriate concentration. The solution is applied onto a 
35 support substrate and dried to form a bonding layer. The 

support substrate having the bonding layer formed thereon is 
referred to as "bonding film," hereinafter. The support 
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substrate used herein may be selected from among 
polyethylene, polypropylene, polyester, polyamide, polyimide, 
polyamide - imide , polye ther- Imide , poly t etraf luoroethylene , 
paper, metal foil, and the like, whose surface may be treated 
5 to impart release properties. The thickness of the bonding 
layer is not particularly limited and may be selected in 
accordance with a particular purpose although it is 

preferably 5 to 200 more preferably 10 to 100 \ua. 

The bonding film is laid on the silicone adhesive film 

10 under pressure so that the bonding layer is in close contact 
with the silicone adhesive layer, yielding a dicing/die 
bonding adhesion tape of the invention. 

On use of the dicing/die bonding adhesion tape of the 
invention, the substrate film on the bonding layer side is 

15 peeled off to expose the bonding layer, and a wafer is joined 
to the bonding layer by heat compression. In this way, the 
wafer is fastened to the dicing/die bonding adhesion tape. 
Heat compression conditions may be selected in accordance 
with the composition of the bonding layer and usually include 

20 a temperature of 60 to 120" C and a pressure of 0.01 to 0.2 

MPa. The assembly is mounted on a dicing apparatus where the 
wafer is diced into chips. At the end of dicing, the 
silicone adhesive layer and the substrate are peeled, and 
chips having the bonding layer attached thereto are picked 

25 up. The chips are attached to lead frames by heat 

compression and heat cured thereto. Heat compression 
conditions may be similar to those used for the wafer-bonding 
layer heat compression. Heat curing conditions may be 
selected in accordance with the composition of the bonding 

30 layer although a temperature of 120 to 250' C is typical. 

The dicing/die bonding adhesion tape of the invention 
may be constructed as shown in FIGS. 1 and 2. In these 
figures, the adhesion tape includes a silicone adhesive film 
substrate 1, a silicone adhesive layer 2, a bonding layer 3, 

35 and a bonding film substrate 4. In the tape of FIG. 2, the 

size of the bonding layer 3 is made smaller than the silicone 
adhesive layer 2 and in accordance with the shape and size of 
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a silicon wafer to be bonded thereto. FIGS. 3 and 4 show the 
tapes of FIGS. 1 and 2 from which the bonding film substrate 
4 has been removed, and to which a silicon wafer 5 Is bonded 
Instead. 

5 The dlclng/dle bonding adhesion tape of the Invention 

can be used not only In the manufacture of semiconductor 
devices , but also In the manufacture of various devices 
Involving dicing and bonding steps. It may also be used 
simply as adhesion tapes of various substrates. 

10 

EXAMPLE 

Examples of the Invention are given below by way of 
illustration and not by way of limitation. 

15 Preparation of silicone adhesive composition 
Preparation Example 1 

58.33 parts by weight of a toluene solution containing 
60 wt% a methylpolysiloxane resin consisting of 1.1 mol of 
(CH3)3S10i/2 units and 1 mol of SIO2 units was combined with 65 

20 parts by weight of a dlmethylpolyslloxane terminated with an 
acrylic radical and having a degree of polymerization of 250, 
from which toluene was distilled off in vacuo at 100" C. The 
mixture was cooled to room temperature, after which 1.5 parts 
by weight of 2 -hydroxy- 2 -methyl- 1-phenylpropan-l -one was 

25 added as a photo-polymerization initiator, yielding a 
silicone adhesive composition I. 

Preparation Example 2 

A silicone adhesive composition II was prepared as in 

30 Preparation Example 1 aside from using 71.67 parts by weight 
of a toluene solution containing 60 wt% a methylpolysiloxane 
resin consisting of 1.1 mol of (CH3)3SiOi/2 units and 1 mol of 
SIO2 units, 57 parts by weight of a dlmethylpolyslloxane 
terminated with an acrylic radical and having a degree of 

35 polymerization of 250, and 1.5 parts by weight of 
2-hydroxy-2-methyl-l-phenylpropan-l-one as a 
photo-polymerization initiator . 
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Preparation Example 3 

A Silicone adhesive composition III was prepared as in 
Preparation Example 1 aside from using 80 parts by weight of 
a toluene solution containing 60 wt% a methylpolysiloxane 
5 resin consisting of 1,1 mol of (0113)38101/2 units and 1 mol of 
SiOj units, 52 parts by weight of a dime thy Ipolysiloxane 
terminated with an acrylic radical and having a degree of 
polymerization of 250, and 1.5 parts by weight of 
2 -hydroxy- 2 -methyl- 1-phenylpropan-l- one as a 
10 photo-polymerization initiator. 

Preparation Example 4 

A silicone adhesive composition IV was prepared as in 
Preparation Example 1 aside from using 45 parts by weight of 

15 a toluene solution containing 60 wt% a methylpolysiloxane 

resin consisting of 1.1 mol of (CH3)3SiOi/2 units and 1 mol of 
SiOj units, 73 parts by weight of a dimethylpolysiloxane 
terminated with an acrylic radical and having a degree of 
polymerization of 250, and 1.5 parts by weight of 

20 2-hydroxy-2-methyl-l-phenylpropan-l-one as a 
photo-polymerization initiator. 

Preparation Example 5 

A silicone adhesive composition V was prepared as in 

25 Preparation Example 1 aside from using 83.33 parts by weight 
of a toluene solution containing 60 wt% a methylpolysiloxane 
resin consisting of 1.1 mol of (CH3) 38101/2 units and 1 mol of 
Si02 units, 50 parts by weight of a dimethylpolysiloxane 
terminated with an acrylic radical and having a degree of 

30 polymerization of 250, and 1.5 parts by weight of 
2-hydroxy-2-methyl-l-phenylpropan-l-one as a 
photo-polymerization initiator. 

Preparation Exeunple 6 
35 79.17 parts by weight of a toluene solution containing 

60 wt% a methylpolysiloxane resin consisting of 1.1 mol of 
(0113)38101/2 units arid 1 mol of SiOj units, 52.5 parts by 
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weight of a gum-like dimethylpolysiloxane containing 0*002 
mol/100 g of vinyl radicals at ends and side chains and 
having a degree of polymerization of 2,000 were dissolved in 
118.33 parts by weight of toluene until uniform. The 
5 solution was mixed with 0.41 parts by weight of an 

organopolysiloxane compound having silicon atom-bonded 
hydrogen atoms represented by the structural formula below, 
an amount of a 2-ethylhexanol solution of chloroplatinic acid 
in an amount to give 40 ppm of platinum, and 0.15 part by 
10 weight of 3-methyl-l-butyn-3-ol as a reaction inhibitor, 
yielding a silicone adhesive composition VI. 

CH3 H CH3 

I I I ' 

CH3— Si— O— (Si-0)9-Si— CH3 

I I I ' 

CH3 CH3 CH3 



Preparation Example 7 

15 To 100 parts by weight of a 25 wt% ethyl acetate 

solution of a copolymer consisting of 75 parts by weight of 
butyl aery late and 25 parts by weight of 2 -hydroxy ethyl 
acrylate and having a weight average molecular weight of 
290,000 was added 0.05 part by weight of dibutyltin 

20 dilaurate. To the mixed solution, a mixed solution of 6.7 
parts by weight of methacryloyloxyethyl isocyanate and 7 
parts by weight of ethyl acetate was added dropwise. After 
the completion of dropwise addition, the solution was stirred 
and heated at 60*" C until the absorption of isocyanate on IR 

25 absorption spectroscopy analysis disappeared. An acrylate 

polymer having methacrylic radicals was obtained. By mixing 
71.4 parts by weight of this solution, 33 parts by weight of 
a 25 wt% ethyl acetate solution of a copolymer consisting of 
75 parts by weight of butyl acrylate and 25 parts by weight 

30 of 2 -hydroxy ethyl acrylate and having a weight average 
molecular weight of 290,000, 0.5 part by weight of a 
polyvalent isocyanate compound (Colonate L, Nippon 
Polyurethane Co., Ltd.), and 1 part by weight of 
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1-hydroxycyclohexyl phenyl ketone (Irgacure 184, Clba Geigy) 
as a photo -polymerization initiator, there was prepared a 
UV-curable adhesive composition I which would reduce a tack 
strength to stainless steel (SUS) or wafer upon exposure to 
5 UV radiation. 

Preparation of adhesive film 

Each of silicone adhesive compositions I to V was 

applied onto a non-stretched polypropylene of 100 (xm thick 
10 whose surface had been corona treated, to form a coating of 
30 |xm thick. A PET film of 50 pun thick coated with a 
f luorosilicone release agent was laminated thereto. By 
exposure to UV radiation having an energy of 1,000 mJ/cm^ 
through the polypropylene surface, the silicone PSA 
15 composition was cured. In this way, silicone adhesive films 
I to V were prepared. 

Silicone adhesive composition II was applied onto a 
non- stretched polyethylene of 100 \m thick whose surface had 

been corona treated, to form a coating of 30 \xm thick. The 
20 silicone adhesive composition was similarly cured, obtaining 

a silicone adhesive film VI. 

Silicone adhesive composition VI was applied onto a 

non- stretched polypropylene of 100 \Am thick whose surface had 

been corona treated, and heated at 100** C for 10 minutes to 
25 form an adhesive layer of 30 pm thick, obtaining a silicone 

adhesive film VII. 

UV-curable adhesive composition I was applied onto a 

non- stretched polypropylene of 100 \ua thick whose surface had 

been corona treated, and heated at 100' C for 1 minute to form 
30 an adhesive layer of 30 \m thick, obtaining a UV-curable 

adhesive film I. 
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Synthesis of polyimide resin 
Synthesis Example 1 

A 1 -liter separable flask equipped with a 2 5 -ml water 
metering receiver coupled to a reflux condenser through a 
5 cock, a thermometer and a stirrer was charged with 44.03 
parts by weight of a diamines iloxane KF-8010 (Shin-Etsu 
Chemical Co,, Ltd.) and 100 parts by weight of cyclohexanone 
as a reaction solvent. By stirring at 80* C, the 
diaminosiloxane was dispersed. A solution of 38.72 parts by 

10 weight of 6FDA ( 2 , 2 -bis ( 3 , 4-dicarboxyphenyl )hexaf luoro- 
propane) as an acid anhydride in 100 parts by weight of 
cyclohexanone was added dropwise to the dispersion. The 
solution was stirred for 8 hours at 80** C for reaction, 
thereby synthesizing an acid anhydride -rich amic acid 

15 oligomer - 

Next, a 1- liter separable flask equipped with a 2 5 -ml 
water metering receiver coupled to a reflux condenser through 
a cock, a thermometer and a stirrer was charged with 17.25 
parts by weight of a phenolic hydroxyl radical-containing 

20 aromatic diamine (Diamine 1) shown below and 100 parts by 
weight of cyclohexanone, which were dispersed. The acid 
anhydride -rich polyamic acid solution was added dropwise to 
the dispersion. Toluene, 25 ml, was then admitted, after 
which the temperature was elevated to about 160** C, at which 

25 reflux continued for 2 hours. It was confirmed that a 

predetermined amount of water collected in the water metering 
receiver and the outflow of water ceased. While the water 
metering receiver was freed of the effluent, the toluene was 
removed completely at 160** C. At the end of reaction, there 

30 was obtained 400 parts by weight of a cyclohexanone solution 
of a polyimide resin having phenolic hydroxyl radicals in its 
skeleton. After the solvent was distilled off from the 
solution, vacuum drying yielded a polyimide resin I. 



-27- 




CH3 CH3 CH3 CH3 



Diamine 1 

The infrared absorption spectrum of the polyimide 
resin was measured. The spectrum was free of an absorption 
peak attributable to polyamic acid and indicating the 
presence of unreacted functional radicals . Absorption peaks 
due to imide radicals were observed at 1780 cm'^ and 1720 
cm"^ . An absorption peak due to phenolic hydroxyl radicals 
was found at 3500 cm'^. 

Synthesis Example 2 

The system, operation and analysis were the same as in 
Synthesis Example 1 aside from using 14.73 parts by weight of 
2, 2-bis(4- ( 4-aminophenoxy)phenyl)propane instead of 17.25 
parts by weight of Diamine 1. A polyimide resin II was 
obtained. 

Preparation of bonding composition 
Preparation Example 8 

In 50 parts by weight of cyclohexanone was dissolved 
50 parts by weight of polyimide resin I obtained in Synthesis 
Example 1. This solution was mixed with 50 parts by weight 
of a liquid epoxy resin RE310S (Nippon Kayaku Co., Ltd.) and 
2.5 parts by weight of an imidazole curing catalyst 2PZ 
(Shikoku Chemicals Co., Ltd.), yielding a bonding composition 
I. 

Preparation Example 9 

In 60 parts by weight of cyclohexanone was dissolved 
40 parts by weight of polyimide resin II obtained in 
Synthesis Example 2. This solution was mixed with 27.2 parts 
by weight of an epoxy cresol novolac resin having an epoxy 
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equivalent of 220, EOCN-102 (Nippon Kayaku Co., Ltd.), 12.8 
parts by weight of a phenol novolac resin MP- 120 (Gunei 
Chemical Co., Ltd.) and 1.0 part by weight of 
triphenylphosphine as a curing accelerator, yielding a 
bonding composition II. 

Preparation Excimple 10 

40 parts by weight of polyimide resin II obtained in 
Synthesis Example 2 was mixed and dissolved in 60 parts by 
weight of cyclohexanone , yielding a bonding composition III. 

Preparation of adhesion film 

Each of the above -prepared bonding compositions was 
applied onto a PET film of 50 fjun thick coated with a 
f luorosilicone release agent and heated at 80' C for 30 
minutes for drying, to form a bonding layer of about 50 jxm 
thick, obtaining a bonding film. Bonding films I, II, and 
III were prepared from the bonding compositions I, II, and 
III , respectively. 

Preparation of dicing/die bonding tape 
Example 1 

The adhesive layer of silicone adhesive film I and the 
bonding layer of bonding film I were press bonded together by 
means of a press roll of 300 mm wide, preparing a dicing/die 
bonding tape I . 

Example 2 

A dicing/ die bonding tape II was prepared as in 
Example 1 by combining silicone adhesive film II with bonding 
film I. 

Example 3 

A dicing/die bonding tape III was prepared as in 
Example 1 by combining silicone adhesive film III with 
bonding film I . 
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Example 4 

A dicing/ die bonding tape IV was prepared as in 
Example 1 by combining silicone adhesive film VI with bonding 
film I. 

Example 5 

A dicing/ die bonding tape V was prepared as in Example 
1 by combining silicone adhesive film VII with bonding film 
I. 

Example 6 

A dicing/die bonding tape VI was prepared as in 
Example 1 by combining silicone adhesive film II with bonding 
film II. 

Comparative Excimple 1 

A dicing/ die bonding tape VII was prepared as in 
Example 1 by combining silicone adhesive film IV with bonding 
film I. 

Comparative Example 2 

A dicing/ die bonding tape VIII was prepared as in 
Excunple 1 by combining silicone adhesive film V with bonding 
film I. 

Comparative Example 3 

A dicing/die bonding tape IX was prepared as in 
Example 1 by combining UV- curable adhesive film I with 
bonding film I. 

Comparative Example 4 

A dicing/die bonding tape X was prepared as in Example 
1 by combining silicone adhesive film II with bonding film 
III. 
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Test were performed using the dicing/die bonding tapes 
I to X obtained In Examples and Comparative Examples. The 
tests Include a dicing and chip pick-up test, an adhesion 
test, a post-PCT adhesion test, and tack strength 
5 measurement. The test results of Examples and Comparative 
Examples are shown In Table 1 . 

Dicing and chip plck-up test 

The substrate film on the bonding layer side was 
peeled from the dlclng/dle bonding tape, and Instead, a 
10 6 -Inch wafer was secured to the tape by heat compression at 
80" C and 0.01 MPa for 30 seconds. The wafer was diced Into 
chips of 10 mm square. Each chip was picked up using a 
suction collet having a diameter of 8 mm. It was observed 
whether chips were scattered during the dicing operation and 
15 whether chips were smoothly picked up. 
Adhesion test 

The dicing/die bonding tape was cut into a piece of 5 
mm X 5 mm. The substrate film on the bonding layer side was 
peeled therefrom. An Alloy 42 test specimen of 18 mm x 18 mm 

20 (KAKU-42, Toppan Printing Co., Ltd.) was secured to the tape 
piece by heat compression at 80** C and 0.01 MPa for 30 
seconds. Thereafter, the adhesive layer and the substrate 
were peeled off, and a second Alloy 42 test specimen of 18 mm 
X 18 mm was secured thereto by heat compression under the 

25 same conditions. The pressure bonded laminate was heat 

treated at IVS** C for one hour for curing the bonding layer, 
completing an adhesion test sample. Using an autograph 
tensile tester (Shimadzu Mfg. Co., Ltd.), a shear bond 
strength was measured at a speed of 2.0 mm/mln. 

30 Post-PCT adhesion test 

The adhesion test sample was held under pressure 
cooker test conditions (120''C/2.1 atm) for 24 hours before a 
shear bond strength was measured at a speed of 2.0 mm/mln 
using an autograph tensile tester (Shimadzu Mfg. Co., Ltd.). 
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Tack strength measurement 

The dicing/die bonding tape was cut into a tape strip 
of 25 mm wide. The substrate film on the bonding layer side 
was peeled therefrom. A stainless steel plate SUS27CP (gage 
1.0 mm, width 30 mm) was secured to the bonding layer of the 
tape strip by heat compression at 80' C and 0.01 MPa for 60 
seconds. This sample was held under constant 
temperature/humidity conditions of 25±2' C and 50±5% RH over 
30 minutes. Thereafter, the adhesive film was folded back 
180* at the interface between the bonding layer and the 
adhesive layer and pulled back at a speed of 300 mm/min, 
during which time a peeling force was measured. 

It is noted that in Comparative Example 3, the sample 
which was cured by irradiating UV radiation in an energy of 
500 mJ/cm^ was measured for tack strength, and the tack 
strength between stainless steel SUS and adhesive layer was 
also measured when only the adhesive film was used instead of 
the dicing/die bonding tape. 
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Table 1 





Example 


Comparative Example 


1 


2 


3 


4 


5 


6 


1 


2 


3 


4 


Dlclng/dle 
bonding tape 


I 


II 


III 


IV 


V 


VI 


VII 


VIII 


IX 


X 


Adhesive 
film 


silicone 
adhesive 
film I 


silicone 
adhesive 
film II 


silicone 
adhesive 
film III 


silicone 
adhesive 
film VI 


silicone 
adhesive 
film VII 


silicone 
adhesive 
film II 


silicone 
adhesive 
film IV 


silicone 
adhesive 
film V 


UV- 
curable 
adhesive 
film I 


silicone 
adhesive 
film II 


Bonding film 


I 


I 


I 


I 


I 


II 


I 


I 


I 


III 


Tack strenath 
of adhesive 
film to 
bonding layer 
(N/25 mm) 


0.32 


0,85 


1.8 


0.82 


0.54 


0.78 


0.16 


2.3 


2.8* 


0.52 


Tack strength 
of adhesive 
film to 
bonding layer 
after UV 

(N/25 mm) 


















13** 




Chip scatter 
upon dicing 


no 


no 


no 


no 


no 


no 


scattered 


no 


no 


no 


Chip pickup 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


Impossible 


impossible 


OK 


Bond strength 
(MPa) 


14 


15 


13 


14 


18 


15 


13 






8 


Post-PCT bond 
strength (MPa) 


12 


13 


10 


12 


14 


11 


11 






0.4 



* tack strength of adhesive layer to SUS when SUS is used instead 
of the bonding layer: 2,3 N/25 mm 



** tack strength of adhesive layer to SUS when SUS is used 
5 instead of the bonding layer: 0.13 N/25 mm 



The dicing/die bonding adhesion tape of the invention 
has the advantages that when a wafer is bonded to the bonding 

10 layer of the tape by heat compression, the wafer is secured 
at a sufficient level to withstand dicing, that after the 
dicing, chips having the bonding layer attached thereto can 
be smoothly picked up, and that the tack strength (or bonding 
force) between the adhesive layer and the die bonding layer 

15 remains constant. The chips having the bonding layer 

attached thereto can then be firmly bonded to lead frames by 
joining them together through heat compression and heat 
curing. The invention insures consistent and improved 
dicing, chip picking-up, and die bonding. 
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Japanese Patent Application No. 2003-121717 is 
incorporated herein by reference. 

Although some preferred embodiments have been 
described, many modifications and variations may be made 
5 thereto in light of the above teachings. It is therefore to 
be understood that the invention may be practiced otherwise 
than as specifically described without departing from the 
scope of the appended claims . 



-34- 



